Properties of glutamate dehydrogenase purified from Bacteroides fragilis.
The dual pyridine nucleotide-specific glutamate dehydrogenase [EC 1.4.1.3] was purified 37-fold from Bacteroides fragilis by ammonium sulfate fractionation, DEAE-Sephadex A-25 chromatography twice, and gel filtration on Sephacryl S-300. The enzyme had a molecular weight of approximately 300,000, and polymeric forms (molecular weights of 590,000 and 920,000) were observed in small amounts on polyacrylamide gel disc electrophoresis. The molecular weight of the subunit was 48,000. The isoelectric point of the enzyme was pH 5.1. This glutamate dehydrogenase utilized NAD(P)H and NAD(P)+ as coenzymes and showed maximal activities at pH 8.0 and 7.4 for the amination with NADPH and with NADH, respectively, and at pH 9.5 and 9.0 for the deamination with NADP+ and NAD+, respectively. The amination activity with NADPH was about 5-fold higher than that with NADH. The Lineweaver-Burk plot for ammonia showed two straight lines in the NADPH-dependent reactions. The values of Km for substrates were: 1.7 and 5.1 mM for ammonium chloride, 0.14 mM for 2-oxoglutarate, 0.013 mM for NADPH, 2.4 mM for L-glutamate, and 0.019 mM for NADP+ in NADP-linked reactions, and 4.9 mM for ammonium chloride, 7.1 mM for 2-oxoglutarate, 0.2 mM for NADH, 7.3 mM for L-glutamate, and 3.0 mM for NAD+ in NAD-linked reactions. 2-Oxoglutarate and L-glutamate caused substrate inhibition in the NADPH- and NADP+-dependent reactions, respectively, to some extent. NAD+- and NADH-dependent activities were inhibited by 50% by 0.1 M NaCl. Adenine nucleotides and dicarboxylic acids did not show remarkable effects on the enzyme activities.